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Description 

INTRODUCTION TO THE INVENTION 

[0001] The present invention relates to aqueous sus- 5 
pensions of water-insoluble pharmaceutical substanc- 
es, and more particularly to suspensions of substances 
intended for inhalation therapy. 
(0002] Use of inhaled therapeutic substances has be- 
come common for the treatment of airway disorders, 
such disorders including, without limitation thereto, 
asthma, infections, emphysema and various inflamma- 
tory conditions. Substances commonly delivered to the 
lower airway surfaces, that is, the trachea, bronchial tree 
and lungs, by oral or nasal inhalation include bronchodi- 1 
latcrs, corticosteroids, anti-infectives and anti-inflam- 
matory medicaments. Various methods have been used 
for such delivery, including pressurized metered dose 
inhalers, dry powder inhalers and nebulizers. 
[0003] Nebulizers are considered to be instruments - 
generating very fine particles of a liquid in a gas. As is 
very well known, particles intended for treatment of the 
lower airway, i.e., the bronchial tree or the lungs, will 
generally be less than 10 micrometers in the largest di- 
mension, to prevent unwanted deposition onto surfaces 
of the mouth and pharynx, and more preferably will be 
less than 5 pm. In addition, particles much smaller than 
about 0.5 urn in the largest dimension frequently are not 
easily deposited at the desired location, and a large frac- 
tion of these simply will be exhaled by a patient. For 
these reasons, it is generally desired to produce parti- 
cles which average 1-7 urn in their largest dimension, 
whUe preferably minimizing production of particles hav- 
ing sizes either less than about 0.5 or greater than about 
10 um. The more preferred average particle sizes are 
in the range of 0.5-5 um. 

[0004] Nebulization, although used more infrequently 
than other drug delivery techniques, has certain advan- 
tages for special patient groups, such as young children 
and the very infirm. Although somewhat cumbersome 
equipment is needed and there may be more stringent 
cleaning requirements than exist for some of the more 
popular delivery techniques, no particular patient skill or 
coordination is required: the patient merely needs to 
breathe normally to introduce the medication into the air- 
way. Thus, treatment can be delivered even to an un- 
conscious patient or an infant. It is also considered an 
advantage of nebulizers that quantities of moisture are 
delivered to the airway; this may help to fluidize secre- 
tions and tends to increase patient comfort. 
[0005] The typical nebulized medication is a water- 
soluble substance which can form relatively dilute aque- 
ous solutions. This is desired, due to the relatively large 
volumes of solution which will be entrained in an inhaled 
air stream, and to the very small quantities of drug which 
will typically be delivered in a single treatment. Handling 
of a drug solution is quite uncomplicated: a desired vol- 
ume of a solution (usually aqueous) is either nebulized 



directly or is measured into larger volume of sterile water 
for nebulization. 

[0006] However, some very useful inhalation drugs 
have little or essentially no water solubility. Examples of 
such drugs are corticosteroids, typically administered in 
the treatment of asthma by inhalation from pressurized 
metered dose inhalers, either in alcohol solution or as 
suspended micronized particles, or from dry powder in- 
halers of various types. 

o [0007] It is also known to form an aqueous suspen- 
sion of drug particles, for nebulization. Commercial 
products, which have not been made available in all 
countries, currently include beclomethasone dipropion- 
ate (sold by Glaxo under the trade name BECOTIDE) 

5 and budesonide (formulated with a citrate-citric acid 
buffer and Polysorbate 80 surfactant, and sold by Astra 
under the trade name PULMICORT). Corticosteroids 
have also been formulated in liposome suspensions in 
aqueous media, for nebulizer delivery, as in United 

?o States Patent 5,192,528. 

[0008] The therapeutic advantages of the corticoster- 
oid mometasone furoate for treating disorders of the 
tower airway make this drug a desirable candidate for 
delivery by nebulization. Since this drug is not soluble 

25 in aqueous media, it has become necessary to develop 
aqueous suspensions for nebulization. 

SUMMARY OF THE INVENTION 

30 [0009] The invention comprises an aqueous suspen- 
sion of micronized mometasone furoate monohydrate, 
also containing a nonionic surfactant sodium chloride or 
potassium chloride, and optionally a pH buffer. Pre- 
ferred surfactants are those known as polysorbates. 

35 The soluble salt may be sodium chloride, in amounts 
needed to render the solution phase isotonic. When the 
buffer is present, it preferably will be chosen to maintain 
a solution pH between about 3 and about 7. 

40 BRIEF DESCRIPTION OF THE DRAWING 

[0010] Fig. 1 is a graphical representation of results 
from the experiment of Example 3. 

45 DETAILED DESCRIPTION OF THE INVENTION 

[0011] Percentages expressed herein are meant to 
indicate percent by weight, unless the context clearly 
dictates otherwise. 

50 [0012] The suspension formulations of the invention 
may be delivered to a patient using any of the usual neb- 
ulizer devices. Typical commercial nebulizer devices 
produce dispersions of droplets in gas streams by one 
of two methods. Jet nebulizers use a compressed air 

55 supply to draw up a fluid by venturi action and introduce 
it into a flowing gas stream, after which the fluid is 
caused to impact one or more stationary baffles to re- 
move excessively large droplets. Ultrasonic nebulizers 
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use an electrically driven transducer to subject a fluid to 
high-frequency oscillations, producing a cloud of drop- 
lets which can be entrained in a moving gas stream; 
these devices are less preferred for delivering suspen- 
sions. There are hand-held nebulizers which atomize 
the fluid with a squeeze bulb air supply, but the more 
widely used equipment incorporates an electrically pow- 
ered compressor or connects to a cylinder of com- 
pressed gas. Although the various devices which are 
commercially available vary considerably in their deliv- 
ery efficiency for a given medicament, they all are useful 
for the treatment of the present invention; it is necessary 
for tiie prescriber to specify an exact amount of medi- 
cament formulation which is to be charged to each par- 
ticular device, since their respective outputs of respira- 
ble droplets are far from identical. 
{0013] Suspension formulations suitable for nebuliza- 
tion must, of course, contain solid particles of a respir- 
able size (e.g., preferably averaging less than about 5 
nm in the largest dimension and more preferably aver- 
aging less than about 2 urn) and must maintain their sus- 
pended particle size distribution during storage. In ad- 
dition, the particle-containing droplets formed during 
nebuHzation of the formulations must nave appropriate 
sizes for deposition in the desired area of the respiratory 
system. 

[0014] Since the formulations of the invention are to 
be inhaled, it is necessary that they be free of pathogen- 
ic organisms. Thus, they may be prepared and handled 
under sterile conditions, or may be sterilized before or 
after packaging. In addition, or in lieu of sterilization, a 
preservative may be incorporated to minimize the pos- 
sibility of microbial contamination. In addition, all com- 
ponents of the formulations must be chosen for inhala- 
tion safety, as the treated tissues are quite sensitive to 
irritants; it is commonly known that many of the common 
preservatives have a considerable potential for causing 



for use in the present invention. Information concerning 
the preparation and properties of mometasone furoate 
monohydrate is given in PCT International Application 
WO 92/04365. 

5 [0018] In general, the concentration of mometasone 
furoate included in the suspension formulation will de- 
pend upon the dose to be delivered to the patient, ease 
of handling and the characteristics of the nebulizer 
equipment, as the devices vary considerably in their 
(0 suspension capacities and nebulization efficiencies. 
Typical suspensions may contain as much as about 5 
mg/mL of mometasone furoate, although lower concen- 
trations, such as 50 ug/mL to 1 mg/mL are more cus- 
tomary for most equipment. 
« [0019] Surfactants are frequently categorized by their 
chemical nature, i.e., as cationic, anionic or nonionic. 
Cationic surfactants, such as cetyl pyridinium chloride, 
and anionic surfactants, such as docusate sodium, do 
not appear to provide proper dispersions of particles in 
20 the formulations. 

[0020] Many nonionic surfactants are suitable for 
maintaining the particulate suspensions of the inven- 
tion. These include surfactants identified as "polysorb- 
ates" in the CTFA International Cosmetic Ingredient Die- 
25 tionary, such surfactants are mixtures of fatty acid es- 
ters (predominately monoesters) of sorbitol and sorbitol 
anhydrides, condensed with ethylene oxide. Although 
these surfactants vary widely in their hydrophilic-li- 
pophHic balance ("HLB") numbers, they all appear to 
30 function well in the invention. 

[0021] Commercially available polysorbates which 
are useful in the invention include those listed in the fol- 
lowing table, which shows the CTFA designation (Polys- 
orbate number), identity of the fatty acid used to produce 
35 the material and the number of moles of ethylene oxide 
reacted with each mole of ester. Compositions identified 
with an asterisk are predominately Westers. 



[0015] The inventive formulations comprise water, 
mometasone furoate monohydrate, a nonionic sur- ' 
factant, sodium chloride or potassium chloride and op- 
tionally a pH buffer. 

[0016] Water for use in the formulations should meet 
or exceed the applicable regulatory requirements for 
use in inhaled drugs. Specifications established by the • 
United States Pharmacopoeia for "Sterile Water for In- 
jection" or "Sterile Water for Inhalation" are examples of 
water suitable for use to prepare formulations of the in- 
vention. 

[001 7] Mometasone furoate is a corticosteroid having 
the chemical name 9a,21-Dichloro-11B,17-dihydroxy- 
16a-methylpregna-1,4-diene-3,20-dione 17-(2-furo- 
ate), and is currently marketed by Schering Corporation 
in cream and lotion formulations for the treatment of der- 
matologic conditions. Information concerning the prep- 
aration and properties of mometasone furoate is given 
in United States Patent 4,472,393. This compound may 
be used to prepare mometasone furoate monohydrate 



Pofysorbate 


Acid 


Moles EtO 


20 


Laurie 


20 


21 


Laurie 


4 


40 


Palmitic 


20 


60 


Stearic 


20 


61 


Stearic 


4 


65* 


Stearic 


20 


80 


Oleic 


20 


81 


Oleic 


5 


85* 


Oleic 


20 



[0022] In general, Polysorbate surfactants will be 
present in a formulation at about 50 to 500 |xg/mL. When 
the surfactant concentration is below about 20 ug/mL, 
the particles tend to form cakes which are not easily re- 
dispersed. 

[0023] Useful surfactants also include the "Poloxam- 
ers," which are block polymers of polyoxyethylene and 
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polyoxypropylene, generally corresponding to the fol- 
lowing formula: 

HO(CH 2 CH 2 0) x [CH(CH 3 )CH 2 0] y (CH 2 CH 2 0) z H 

Representative commercially available poloxamer sur- 
factants are listed in the following table, wherein the CT- 
FA designation (Poloxamer number) and average val- 
ues of x, y and z are given. 



Poloxamer 



407 



[0024] Poloxamer surfactants are used at concentra- 
tions similar to those for the Polysorbates, although cer- 
tain members are useful at concentrations up to about 
1 mg/mL. 

[0025] In general, the chosen surfactant should not 
materially increase the viscosity of the suspension for- 
mulation, since the efficiency of the nebulization proc- 
ess is particularly sensitive to viscosity. Many nonionic 
surfactants are useful for preparing inhalation and/or in- 



jectable drug formulations, and any of these should be 
suitable for use in the present invention. 
[0026] The formulations further include sodium chlo- 
ride or potassium chloride. This salt performs at least 
5 two functions: it minimizes the effects of the inhaled for- 
mulation on the normal cell fluid balance of airway cells 
and also stabilizes the suspension of medicament. For 
the first function, it is preferred to use sufficient salt con- 
centrations to render the formulation isotonic. It has 
10 been found that adequate suspension stability is pro- 
duced by isotonic concentrations (i.e., about 0.9 weight 
percent) of sodium chloride, although concentrations 
about 0.2 to about 2 weight percent are useful. 
[0027] Optionally, the formulations will contain a pH 
15 buffer, to maintain the formulation pH between about 3 
and about 7. It has been found that stability of the drug 
(as measured by the absence of degradation reaction 
products) in suspension is improved by maintaining pH 
conditions below about 6. For reasons of tissue compat- 
20 ibility, excessively acidic products are not desired, so the 
pH should not be made to be below about 3. Some ex- 
perimentation may be needed to qualify specific buffers 
for use in the invention: phosphate buffers in concentra- 
tions of 1 to 50 millimolar do not appear to adequately 
25 prevent caking of the particulates in the suspension 
when there is no added soluble salt.. A citrate-citric acid 
buffer, maintaining pH between about 4 and about 5, has 
been used with particularly good effect for both main- 
taining pH during storage and preventing any particulate 
30 caking in the absence of soluble salts. 

[0028] The citrate-citric acid buffer may be present in 
suspension formulations at concentrations at least 
about 2 and up to about 50 millimolar. While the litera- 
ture has some reports of cough being induced by such 
35 buffer systems, this seems to occur primarily at the 
150-200 miUimolar level, although one report attributed 
cough to only a 35 millimolar concentration. 
[0029] Sterility or adequate antimicrobial preservation 
of the final packaged formulation is needed for patient 
40 protection. The use of antimicrobial preservatives is less 
desirable, since certain of these have been associated 
with adverse clinical effects, such as bronchospasm. Al- 
ternative processes which may be considered for 
achieving sterility usually will not include sterilization 
45 steps for the micronized drug substance or formulation, 
since it has been found that the drug undergoes degra- 
dation under the influence of gamma-ray irradiation and 
sterilizing heat conditions. Sterilization by filtration ordi- 
narily will not be feasible, due to the suspension nature 
50 of the formulation. Thus, it is preferred to produce the 
mometasone furoate monohydrate under sterile condi- 
tions, conduct the drug micronization in a sterile envi- 
ronment, and perform a sterile packaging operation. 
[0030] Methods are known for reducing particle sizes 
55 into the micrometer range, including mechanical milling, 
application of ultrasonic energy and other techniques. 
Mechanical milling frequently generates high surface 
temperatures on the particles, and this is undesirable 
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for mometasone furoate monohydrate which tends to 
lose some part of its hydration under the influence of 
high temperatures. Ultrasonic techniques are quite slow 
in their action, generally requiring very long processing 
times, but are capable of producing acceptable suspen- 5 
sions. 

{0031] Suspensions of drug particles can rapidly un- 
dergo particulate size reduction when subjected to "jet 
milling' (high pressure particle in liquid milling) tech- 
niques. A presently preferred jet milling procedure for 10 
producing the formulations of the invention involves the 
use of the "Microfluidizer" system sold by Microfluidics 
International Corporation of Newton, Massachusetts, U. 
S.A. This device divides a fluid stream, flowing under 
high pressures (up to about 40,000 pounds per square « 
inch, or 2.76 x 10 8 newton/meter 2 ), between two sep- 
arate microchannel paths and then recombines them 
from generally perpendicular directions to create very 
high shear, impact and cavitation forces. By continuous- 
ly recirculating suspensions through the system for a 20 
predetermined time period, it is possible to reproducibly 
create desired distributions of micron- and submicron- 
sized particles. Since the particles are always complete- 
ly surrounded by liquid, their surfaces will not develop 
nigh temperatures under the influence of the size reduc- 25 
tion forces, and the hydration water in the drug crystals 
wifl remain intact. Other useful equipment which utilizes 
related technology is available from Avestin Inc., Otta- 
wa, Ontario, Canada. 

[0032] The following examples are provided to further 30 
illustrate and explain certain aspects of the invention, 
and are not intended to limit the scope of the invention, 
as defined by the appended claims, in any manner. 

EXAMPLE 1 35 

{0033] Sterile mometasone furoate monohydrate is 
prepared by a procedure including me following steps: 

(1) charge 250 grams mometasone furoate to a dis- *o 
solution vessel containing 4250 mit of acetone, and 
mix to form a clear solution; 

(2) pump the solution through a sterilizing fitter, such 
as a filtration medium having pores not exceeding 

0.2 um in diameter, into a sterile precipitation vessel « 
equipped with means for stirring and means for 
heating the contents (note that sterile equipment 
and a sterile environment must be used for all sub- 
sequent steps); 

(3) heat the sterile solution to about 45-50° C and so 
slowly add, over about 1 5 minutes, 1 000 mL of ster- 
ile purified water while maintaining the temperature; 

(4) while maintaining the elevated temperature, 

slowly add an additional 750 mL of the water, with 
stirring over about 30 minutes; 55 

(5) continue the stirring and maintain the tempera- 
ture for an additional 30 minutes, during which a 
precipitate will begin to form; 



(6) slowly add an additional 5250 mL of the water 
over about 60 minutes, while maintaining a rapid 
stirring and the elevated temperature; 

(7) continue stirring at the elevated temperature for 
about 60 minutes; 

(8) cool the mixture to ambient temperature, with 
continued stirring; 

(9) filterthe precipitate (mometasone furoate mono- 
hydrate) and wash it with two 500 mL portions of 
the sterile purified water; and 

(10) dry in a vacuum oven at 30-35°C for 12-24 
hours. 

[0034] The dried sterile mometasone furoate mono- 
hydrate product should have a water content, as meas- 
ured by a standard Karl Fischer titration, of 3.3 percent 
by weight and contains 96.7 percent by weight mometa- 
sone furoate. 

EXAMPLE 2 

[0035] A40 liter batch of a sterile aqueous suspension 
of mometasone furoate monohydrate is prepared using 
the following procedure: 

(1 ) sequentially charge 2.0 grams of Polysorbate 
80, 7.24 grams of citric acid monohydrate and 13.4 
grams of sodium citrate dihydrate to about 1000 
grams of purified water in a vessel equipped for stir- 
ring, stir to form a solution having apH of 4.5±0.5, 
add additional purified water to make 1315 grams 
of solution and filter the solution under pressure 
through a 0.2 urn sterilizing filter into a sterile recir- 
culation vessel, equipped for stirring; 

(2) add 360 grams of sodium chloride to about 1 800 
grams of purified water, stir to dissolve, add addi- 
tional purified water to make 2000 grams of solution 
and filter under pressure through a 0.2 um sterilizing 
fitter into a sterile vessel; 

(3) add 21 .73 grams of mometasone furoate mono- 
hydrate, prepared as in Example 1 , to the sterile so- 
lution of step (1) and commence stirring the vessel 
contents to form a suspension; 

(4) pass the mixture of the preceding step through 
a sterilized Model 210B-EH pilot-scale Microfluidiz- 
er operating at 1 7500 ±500 pounds per square inch 
(1.21 x 10 8 newton/meter 2 ± 3.45 x 10 6 newton/ 
meter 2 ) gauge pressure for 40 ± 5 minutes while 
returning the Microfluidizer discharge into the 
stirred recirculation vessel; 

(5) transfer the micronized mometasone furoate 
suspension from the recirculation vessel to the ves- 
sel of step (2); 

(6) rinse the Microfluidizer with sterile purified water 
and add the rinse water to the suspension formed 
in the preceding step, then add a sufficient addition- 
al quantity of the water to form a suspension weigh- 
ing 40100 grams; and 
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(7) fill individual sterile containers with a desired 
amount of suspension (containing 0.5 mg of 
mometasone furoate per milliliter and having a spe- 
cific gravity of 1 .003 g/cm 3 ) for use in a nebulizer. 

[0036] The weight for the mometasone furoate mono- 
hydrate includes a 5 percent overcharge to compensate 
for manufacturing losses. 



[0037] Using the procedure of the preceding example, 
a suspension is prepared which has the following com- 
position and a pH about 4.5: 



Mometasone furoate* 


500 ug 


Polysorbate 80 


50 us 


Citric acid monohydrate 


181 ug 


Sodium citrate dihydrate 


335 |xg 


Sodium chloride 


9 mg 


Water for injection, USP 


to make 1 mL 



plug) is washed with 25 mL of a solvent for the drug (e. 
g., methanol), which is then collected and analyzed for 
the drug by high performance liquid chromatography to 
determine the percentage of originally charged drug 
which was delivered to the funnel. 
[0040] Results are obtained as follows, where the val- 
ues are averages of four determinations: 





Percent Delivered 


Product 


Pari Jet 


Whisper Jet 


Example 3 


32.9 


23.6 


Becotide 


23.5 


13.4 


Pulmicort 


31.9 


18.1 



[0041] As in preceding Example 3, the following sus- 
pension formulations are prepared, each containing suf- 
ficient sterile water to make a final volume of 1 mL: 



* From mometasone furoate monohydrate 

[0031] A particle size distribution is determined for the 
suspension by a laser light scattering technique. A Mal- 
vern 2600 instrument, manufactured by Malvern Instru- 
ments, Malvern, Worcestershire, United Kingdom, is set 
up witti a Uqutd flow cell and a 63 mm lens, and operated 
in its 'particle in liquid" mode with water (containing a 
smaU amount of Polysorbate 80 as a wetting agent) as 
the vehicle. Drug suspension is added until an optimum 
light obscuration is achieved, then the measurements 
are obtained. Data are calculated and expressed on a 
volume distribution basis, and are graphically represent- 
ed as shown in Fig. 1 . This suspension has a median 
particle size of 1 .24 urn and a mean particle size of 1 .34 



EXAMPLE 4 

[0039] Commercially available nebulizers are used to 
determine the drug delivery characteristics for the sus- 
pension of the preceding example and two commercial 
suspension products: BECOTIDE beclomethasone di- 
propionate suspension (Glaxo) and PULMICORT 
budesonide suspension (Astra). The nebulizers are 
WHISPER JET (Marquest Medical Products, Engle- 
wood, Colorado, U.S.A.) and PARI JET (PARI Respira- 
tory Equipment, Inc., Richmond, Virginia, U.S.A.). Sus- 
pensions are placed into the nebulizers in 3 mL 
amounts, and the equipment is connected to a compres- 
sor and operated according to the manufacturers' in- 
structions. Nebulized drug is directed into the top of a 
500 mL separatory funnel containing a 1 gram plug of 
cotton, and the lower outlet of the funnel is connected 
to a vacuum line. After the nebulizer becomes dry, the 
vacuum line is disconnected and the funnel (with the 



Formula 


5A 


5B 


5C 


Mometasone furoate, ug 


250 


500 


500 


Polysorbate 80, ug 


50 


500 


50 


Citric acid monohydrate, ug 


181 


181 


80 


Sodium Citrate dihydrate, ug 


335 


335 


470 


Sodium chloride, mg 


9 


9 


9 



[0042] The mometasone furoate content is provided 
by mometasone furoate monohydrate. 



[0043] As in preceding Example 3, the following sus- 
pension formulations are prepared, each containing suf- 
ficient sterile water to make a final volume of 1 mL: 



Formula 


6A 


6B 


6C 


Mometasone furoate, ug 


500 


500 


750 


Polysorbate 80, ug 


50 


50 


50 


Citric acid monohydrate, ug 


294 


181 


181 


Sodium Citrate dihydrate, ug 


174 


335 


335 


Sodium chloride, mg 


9 


4.5 


18 



[0044] The mometasone furoate content is provided 
by mometasone furoate monohydrate. 



Claims 

1 . A nebulizer suspension comprising water, mometa- 
sone furoate monohydrate, a nonionic surfactant, 
sodium chloride or potassium chloride, and option- 
ally a pH buffer. 
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2. A suspension according to Claim 1 , wherein the 
suspension consists essentially of water, mometa- 
sone furoate monohydrate, a nonionic surfactant, 
sodium chloride or potassium chloride, and option- 
ally a pH buffer. 

3. The suspension of Claim 1 or 2, containing 
mometasone furoate monohydrate at a concentra- 
tion of 50 micrograms to 5 milligrams, per milliliter 
of suspension. 

4. The suspension of any preceding claim, wherein 
the surfactant comprises a Polysorbate surfactant. 

5. The suspension according to Claim 4, wherein the 
surfactant comprises Polysorbate 80. 

6. The suspension of any of Claims 1-3, wherein the 
surfactant comprises a Poloxamer surfactant. 

7. The suspension according to Claim 1, containing 
surfactant at a concentration of SO micrograms to 1 
milligram, per milliliter of suspension. 



12 

bining ingredients consisting essentially of water, 
mometasone furoate monohydrate, a nonionic sur- 
factant, sodium chloride or potassium chloride, and 
optionally a pH buffer, and subjecting the combina- 
s tion to particle size reduction by ultrasonication or 
by jet milling. 

18. The process of Claim 16, wherein the combination 
includes a pH buffer. 

w 

19. The process of any of Claim 16, wherein particle 
size reduction is continued to produce solid parti- 
cles having sizes less than 10um, preferably less 
than 5um. 

15 

20. The process of any of Claim 16, wherein particle 
size reduction is continued to produce solid parti- 
cles having average sizes less than 2um. 

20 21 . Use of a suspension according to any of claims 1 -1 5 
in manufacture of a medicament for treatment of air- 
way disorders by nebulization to surfaces of the air- 
way. 
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8. The suspension according to Claim 1 , wherein the 25 22. Use of a suspension prepared by a process accord- 
salt comprises sodium chloride. ing to any of claims 1 6-20 in manufacture of a med- 
icament for treatment of airway disorders by nebuli- 

9. The suspension according to Claim 1 , which in- zation to surfaces of the airway, 
eludes a pH buffer. 

30 

10. The suspension of Claim 9, wherein the buffer com- Patentanspriiche 
prises a citric acid-citrate buffer. 

1. Zerstauber-Suspension, umfassend Wasser, Mo- 

11. The suspension of Qaim 9, wherein the buffer main- metasonfuroat-Monohydrat, ein nicht-ionisches 
tains aqueous phase pH values of 3 to 7. 35 Tensid, Natriurnchtorid Oder Kaliumchlorid und ge- 

gebenenfalls einen pH-Puffer. 

12. The suspension of aaim 9, wherein the buffer main- 
tains aqueous phase pH values of 3 to 6. 2. Suspension nach Anspruch 1 , dadurch gekenn- 
zeichnet, dass die Suspension im Wesentlichen 

13. The suspension of Claim 9, wherem the buffer main- *o aus Wasser, Mometasonfuroat-Monohydrat, einem 
tains aqueous phase pH values of 4 to 5. nicht-ionischen Tensid, Natriumchlorid Oder Kali- 
umchlorid und gegebenenfalls einem pH-Puffer be- 

14. The suspension of any preceding claim, having a stehL 
solid particles component wherein said solid parti- 
cles have average sizes less tttan Sum. « 3. Suspension nach Anspruch 1 Oder 2, die Mometa- 
sonfuroat-Monohydrat in einer Konzentration von 

15. The suspension of any of Claims 1-1 3, having a sol- 50u,g bis 5 mg pro ml der Suspension enthalt. 
id particles component wherein said soMd particles 

have average sizes less than 2um. 4. Suspension nach einem der vorstehenden Anspru- 

50 che, dadurch gekennzeichnet, dass das Tensid 

16. A process for producing a nebulizer suspension, ein Polysorbat-Tensid umfasst. 
comprising combining water, mometasone furoate 

monohydrate, a nonionic surfactant, sodium chlo- 5. Suspension nach Anspruch 4, dadurch gekenn- 
ride or potassium chloride, and optionally a pH buff- zeichnet, dass das Tensid Polysorbat 80 umfasst. 

er, and subjecting the combination to particle size 55 

reduction by ultrasonication or by jet milling. 6. Suspension nach einem der Anspruche 1-3, da- 

durch gekennzeichnet, dass das Tensid ein Polo- 

17. A process according to Claim 16, comprising com- xamer-Tensid umfasst. 
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7. Suspension nach Anspruch 1 , die ein Tensid in ei- 
ner Konzentration von 50 ug bis 1 mg pro ml Sus- 
pension enthalt. 

8. Suspension nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das Salz Natriumchlorid umfasst. 

9. Suspension nach Anspruch 1 , die einen pH-Puffer 
umfasst. 

10. Suspension nach Anspruch 9, dadurch gekenn- 
zeichnet, dass der Puffer einen Zitronensaure-Ci- 
trat-Puffer umfasst. 

11. Suspension nach Anspruch 9, dadurch gekenn- 
zaichnet, dass der Puffer pH-Werte der wassrigen 
Phase von 3 bis 7 beibehalt. 



pH-Puffer enthalt. 

19. Verfahren nach Anspruch 16, dadurch gekenn- 
zeichnet, dass die Reduzierung der Partikelgrofte 

5 fortgesetzt wird, urn feste Partikel mit Grolien von 
weniger als 10 (im, vorzugsweise weniger als 5 urn 
herzustellen. 

20. Verfahren nach Anspruch 16, dadurch gekenn- 
io zeichnet, dass die Reduzierung der Partikelgrofie 

fortgesetzt wird, urn feste Partikel mit durchschnitt- 
lichen GrflRen von weniger als 2 jim herzustellen. 

21. Verwendung einer Suspension nach einem der An- 
15 sprOche 1 -1 5 zur Herstellung eines Medikamentes 

zur Behandlung von Atemwegs-Erkrankungen 
durch Zerstaubung auf Oberflachen der Atemwege. 



12. Suspension nach Anspruch 9, dadurch gekenn- 
zetennet, dass der Puffer pH-Werte der wassrigen 20 
Phase von 3 bis 6 beibehalt. 

13. Suspension nach Anspruch 9, dadurch gekenn- 
zeichnet, dass der Puffer pH-Werte der wassrigen 
Phase von 4 bis 5 beibehalt. 25 

14. Suspension nach einem der vorstehenden Anspru- 
che, die erne Komponente von festen Partikeln auf- 
weist, wobei die besagten festen Partikel durch- 
schntttKche GrOBen von weniger als 5 urn aufwei- 30 
sen. 



22. Verwendung einer Suspension, die durch ein Ver- 
fahren nach einem der Anspruche 1 6-20 hergestellt 
wurde, zur Herstellung eines Medikamentes zur Be- 
handlung von Atemwegs-Erkrankungen durch Zer- 
staubung auf Oberflachen der Atemwege. 



Revendications 

1 . Suspension de nebuliseur comprenant de I'eau , du 
furoate de mometasone monohydrate, un surfac- 
tant non ionique, du chlorure de sodium ou du chlo- 
rure de potassium, et en option un tampon de pH. 



15. Suspension nach einem der Anspruche 1-13, die 
sine Komponente von festen Partikeln aufweist, 
wobei die besagten festen Partikel durchschnittli- 
che GrS&en von weniger ats 2 urn atrfweisen. 

16. Verfahren zur Herstellung einer Zerstauber-Sus- 
pension, Schntte umfassend, bei denen man Was- 
ser, Mometasonfuroatmonohydrat, ein rucht-ioni- 
sches Tensid, Natriumchlorid Oder KaJsumdilorid 
und gegebenenfaOs einen pH-Puffer veremigt, und 
die Zusammensetzung etner Reduzierung der Par- 
tikelgro&e durch Behandlung mit Ultraschal! oder 
eiiwStrahlrnuWeurrterwirft. 

17. Verfahren nach Anspruch 16, Schntte umfassend, 
bei denen man Bestandteile vereinigt, die im We- 
sentltchen aus Wasser, Mometasonfuroat-Monohy- 
drat. einem nicht-ionischen Tensid, Natriumchlorid 
oder Kaiiumchlorid und gegebenenfalls einem 
pH-Puftef bestehen, und die Zusammensetzung ei- 
ner Reduzierung der Partikelgro&e durch Behand- 
lung mit urtraschall oder einer StrahhnOhle unter- 
wirft. 

18. Verfahren nach Anspruch 16, dadurch gekenn- 
zeichnet, dass die Zusammensetzung einen 



2. Suspension selon la revendication 1 , dans laquelle 
la suspension consiste principalement en eau, fu- 

3S roate de mometasone monohydrate, surfactant non 
ionique, chlorure de sodium ou chlorure de potas- 
sium, et en option un tampon de pH. 

3. Suspension selon la revendication 1 ou 2, conte- 
*o nantdu furoate de mometasone monohydrate a une 

concentration de 50 microgrammes a 5 milligram- 
mes, par mUKIitre de suspension. 

4. Suspension selon n'importe laquelle des revendi- 
45 cations precedentes, dans laquelle le surfactant est 

compose cTun Polysorbate surfactant. 

5. Suspension selon la revendication 4, dans laquelle 
le surfactant est compos6 de Polysorbate 80. 

6. Suspension selon n'importe laquelle des revendi- 
cations 1 a 3, dans laquelle le surfactant est com- 
pose d'un Poloxamer surfactant. 

55 7. Suspension selon la revendication 1 , contenant un 
surfactant a une concentration de 50 microgram- 
mes a 1 milligramme, par millilitre de suspension. 
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8. Suspension selon la revendication 1 , dans laquelle 
le sel est compose de chlorure de sodium. 



9. Suspension selon la revendication 1 , qui comprend 
un tampon de pH. 



10. Suspension selon la revendication 9, dans laquelle 
le tampon est compose d'un tampon acide citrique- 



11. Suspension selon la revendication 9, dans laquelle 
le tampon maintient la valeur du pH de la phase 
aqueuse entre 3 et 7. 

12. Suspension selon la revendication 9, dans laquelle 
le tampon maintient la valeur du pH de la phase 

e 3 et 6. 



20. N'importe quel procede de la revendication 16, 
dans lequel la reduction de la taille de particule est 
continuee pour produire des particules ayant des 
tailles inferieures a 2|xm. 

21 . Utilisation d'une suspension selon n'importe laquel- 
le des revendications 1 a 1 5 dans la fabrication d'un 
medicament pour le traitement des troubles des 
voies aeriennes par nebuiisation des surfaces des 
voies aeriennes. 

22. Utilisation d'une suspension preparee par un pro- 
cede selon n'importe laquelle des revendications 1 6 
a 20 dans la fabrication d'un medicament pour le 
traitement des troubles des voies aeriennes par ne- 
buiisation des surfaces des voies aeriennes. 



13. Suspension selon la revendication 9, dans laquelle 
le tampon maintient la valeur du pH de la phase 
aqueuse entre 4 et 5. 

14. Suspension selon n'importe laquelle des revendi- 
cations precedents*, ayant un composant sous for- 



cuies ont des tattles moyennes inferieures a 5pm. 

15. Suspension selon tes revendications 1 a 13, ayant 
un composant sous forme de particules solides 
dans lesdites particules ont des tallies moyennes 
sa2um. 



16. Procede pour produire une suspension de nebuli- 
seur, compose d'une combinaison d*eau, de furcate 
de mometasone rrtonohydrate. d'un surfactant non 
ionique, de chlorure de sodium eu de chlorure de 
potassium, et en option d'un tampon de pH, et selon 
la combinaison de la reduction de la taiUe des par- 
ticules par un moyen ultrasonique ou par broyage 
a jet. 

17. Procede selon la revendication 16. comprenant une 



meat d'eau, de furoate de mometasone monohy- 
drate, d'un surfactant non ionique, de chlorure de 
sodium ou de chlorure de potassium, et en option 
d'un tampon de pH, et selon la combinaison de la 
reduction de la taille des particules par un moyen 
ultrasonique ou par broyage a jet. 

18. Procede selon la revendication 16, dans lequel la 
combinaison comprend un tampon de pH. 

19. N'importe quel procede selon la revendication 16, 
dans iequei la reduction de la taille de particule est 
continuee pour produire des particules solides 
ayant des tailles inferieures a 10um, preferable- 
ment inferieures a 5um. 
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